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SEAL BAR 

Abstract of the Disclosure 

A seal bar for cutting and sealing plastic films 
about wrapped products comprises a laminated seal bar 
5 arrangement in which seal bar halves with a cutting 
knife, heating element and temperature sensor 
therebetween are adhesively secured together with a 
heat cured epoxy. The seal bar halves are preferably 
extruded members. A fixed temperature controller 
10 maintains the operating temperature of the seal bar 
below the melting temperature of the adhesive epoxy to 
prevent delamination from occurring. 
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SEAL BAR 



Technical Fie^d 

The present invention relates to seal bars used in 
the flexible packaging industry and, more particularly, 
to the construction of a seal bar in which the 
5 components therein are laminated together. 

Background Art 

Seal bars are commonly used in the flexible 
packaging industry to cut and seal plastic films around 
articles such as food products. Known seal bars of 

0 which I am aware generally comprise a pair of seal bar 
halves which are machined from metal bar stock to a 
desired shape and then drilled and fastened together 
with screws. A cutting knife is mounted with screws 
between the halves. The knife edge projects from 

5 lengthwise edges of the halves which are sealing 
surfaces. A heating element clamped between the halveB 
is connected to a power source to heat the knife and 
sealing surfaces. 

In use, the seal bar which is pivotally mounted to 

0 a machine frame of a wrapping machine, descends into 
contact with a continuous ribbon of plastic film which 
has been wrapped around and extends between adjacent 
articles being packaged in a known manner. The action 
of heat and cutting severs the film between the 

5 packages while the heated sealing surfaces fuse the 
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film together on either side of the cutting knife to 
seal the package along one or more edges. 

Various disadvantages occur with the 
aforementioned seal bars. For example, machining the 
5 of the seal bar halves is relatively expensive and 
limits the halves and thereby the seal bar to 
conventional straight seal bar shapes. In addition, 
extremely close tolerances are reguired to ensure that 
the various components can be properly secured 

10 together with screws. The overall manufacture and 
assembly of the individual components is time consuming 
and labor extensive, thereby increasing costs. 

It is accordingly one object of the present 
invention to simplify the manufacture and assembly of 

15 seal bars. 

Another object to manufacture seal bar halves 
using manufacturing methods hitherto unknown in the art 
of seal bar assembly and which enables the seal bar 
halves and thereby the seal bar to be formed in 

20 unconventional shapes to suit the particular geometry 
of the products being wrapped. 

Still another object is to eliminate the need for 
close tolerances in the manufacture and assembly of the 
various components forming the seal bar. 

25 A further object is to assemble components of the 

seal bar together without screws. 

Summary of the Invention 

A seal bar, in accordance with the present 
invention, comprises a pair of seal bar halves attached 
30 together along facing surfaces and a cutting knife 
mounted to extend between the surfaces and project from 
the seal bar halves . A pair of sealing surfaces are 
respectively formed on the seal bar halves to .extend 
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adjacent opposite sides of the cutting knife. A 
heating element is mounted between the seal bar facing 
surfaces for heating the cutting knife and sealing 
surfaces through the seal bar halves. Adhesive 
5 material is disposed between the facing surfaces for 
adhesively securing the halves and cutting knife and 
heating element together to form the seal bar. 

In the preferred embodiment, the adhesive securing 
of the various aforesaid components enables the seal 

10 bar to be manufactured without screws and thereby 
eliminates the requirement of close tolerances. 

The adhesive is preferably a heat cured epoxy 
having a melting temperature greater than the operating 
temperature of the seal bar. This temperature 

15 differential prevents delamination from occurring along 
the glue lines. 

Preferably, a temperature sensor is mounted in the 
seal bar with the adhesive for sensing temperature of 
the heating element means . The temperature sensor is 

20 connected to a temperature controller which maintains 
the temperature of the seal bar at a fixed operating 
temperature which is below the melting temperature of 
the adhesive means. In the preferred embodiment, the 
temperature controller has a pre-set temperature value 

25 to prevent temperature adjustment by an operator of a 
packaging machine employing the seal bar. 

In accordance with another feature of the 
invention, the seal bar halves are preferably extruded 
members. This eliminates the need for expensive 

30 machining of metal bar stock into the seal bar halves. 
The assembling method also enables the seal bars to be 
manipulated into specific shapes without machining. 
Such specific shapes, in plan view, encompass seal bars 
of circular configuration, U-shaped configuration, as 
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well as seal bars including curvilinear portions 
adapted to suit the geometry of the particular product 
being packaged. 

Still other objects and advantages of the present 
invention will become readily apparent to those skilled 
in this art from the following detailed description, 
wherein only the preferred embodiments of the invention 
are shown and described, simply by way of illustration 
of the best mode contemplated of carrying out the 
invention. As will be realized, the invention is 
capable of other and different embodiments, and its 
several details are capable of modifications in various 
obvious respects, all without departing from the 
invention. Accordingly, the drawing and description 
are to be regarded as illustrative in nature, and not 
as restrictive. 

Brief Description of Drawings 

Figure 1 is a cross-sectional view of a seal bar 
of the invention. 

Best Mode for Car rying out the Invention 

Referring to Figure 1, seal bar 10 of the 
invention comprises a pair of seal bar halves 12a and 
12b having joined interior facing surfaces 14a and 14b, 
respectively, between which are disposed a heating 
element 16 and a cutting knife 18 having a cutting edge 
20 projecting downward below rounded bottom surfaces of 
the seal bar halves which define sealing surfaces 22a 
and 22b. A temperature sensor 24 is contained within a 
cavity 26 formed in the seal bar half 12b or may be 
incorporated into the heating element. The heating 
element 16 and temperature sensor 24 are connected with 
wires 30 to an external temperature controller 32. v which 
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is connected to a power source 34 (e.g., 115V A.C.). 

In accordance with a unique feature of this 
invention, the seal bar halves 12a , 12b, heating element 
16, cutting knife 18 and temperature sensor 24 are 
5 secured together with adhesive means such as a heat 
cured epoxy 35. 

Seal bar halves 12a, 12b are preferably made of a 
heat transfer material such as aluminum which is 
generally uniformly heated along its entire length with 

10 heating element 16. The heat emitted from element 16 
is thermally transferred through the seal bar halves to 
heat the cutting knife edge 20 and the sealing surfaces 
22a, 22b. Heating element 16 is located in a 
rectangular cavity 37 extending substantially the full 

15 length of the seal bar 10. The cavity 37 is defined 
when the rectangular channels formed in each opposing 
face 14a, 14b of the seal bar halves 12a, 12b are brought 
together during assembly. Rectangular channels formed 
in the bottom of each opposing face 14a, 14b define a 

20 slot 40 which is open to the bottom of the seal bar 10 
and adapted to contain cutting knife 18. 

Temperature sensor 24 is preferably a resistance 
time differential sensor (e.g., an RTD nickel iron 
sensor such as Part No. 539FAY72A manufactured by 

25 Minco, Incorporated, Minneapolis, Minnesota), or can be 
a platinum wire RTD. 

A preferred adhesive 35 is Novolac Epoxy Model 
Adhesive (available from Master Bond, Inc., Hackensack, 
New Jersey) which is a temperature cured adhesive 

30 having a melting temperature of approximately 450 °F. 



Since the normal operating temperature of seal bar 10 
is^ above 325 "F, delamination or ungluing of the 
component parts advantageously does not occur during 
normal use of seal bar 10. The epoxy 35 is disposed 



o 

5 2056675 



between substantially all of the contact surfaces of 
the component parts, including the facing surfaces 
v 14a, 14b, and Is a thermally conductive medium enabling 
heat from element 16 to be directly transferred into 
5 the body of the seal bar halves 14a, 14b across the 
adhesive interface. 

Each seal bar half 12a, 12b is preferably formed 
using known extrusion methods and equipment which will 
now be obvious to one of ordinary skill in the art 

10 based upon a review of this specification. The feature 
of forming the seal bar halves 12a, 12b as extruded 
members advantageously eliminates the need for 
conventional machining of the halves from metal bar 
stock and also allows the halves and thereby the 

15 overall seal bar 10 to be formed into various shapes 
prior to adhesively securing the components together. 
Such shapes, in plan view, include but are not limited 
to circular shapes, square shapes, oval shapes, heart 
shapes, etc. 

20 Heat seal bar 10 of the invention is pivotally or 

otherwise conventionally secured to a known wrapping 
machine and is brought into a sealing position, using 
known manual or automatic means, whereupon the 
packaging material such as shrink film 41 is clamped 

25 between the sealing surfaces 22a, 22b and a known 
flexible seal pad 42. Seal bar 10, through its sealing 
surfaces 22a, 22b, fuses overlapping portions of the 
shrink film 41 together on either side of the cutting 
knife 20 which cuts and separates the film wrapped 

30 around different products. 

Numerous advantages result from seal bar 10 of the 
present invention. For example, as set forth above, 
the feature of adhesively securing the aforesaid 
components together eliminates the need for screws to 
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secure halves 12a, 12b, thereby reducing costs and the 
need for close tolerances. The use of extruded seal 
bar halves 12a, 12b results in a low cost method of 
forming the sealing surface profile in relation to 
5 machining of the seal bar halves and sealing surfaces. 
Providing a temperature controller 32 which maintains 
the operating temperature of the seal bar 10 at a fixed 
value with no operator accessible temperature 
adjustment eliminates glue seal interface failure 

10 problems due to excessive temperature settings and 
thereby prolongs the life and integrity of seal bar 10. 
It is to be understood, however, that the feature of 
providing fixed temperature settings is an optional 
feature and it is possible to practice this invention 

15 through the use of a controller providing some degree 
of temperature adjustment by the operator. 

Seal bar 10 may be assembled for manufacture by 
first applying epoxy 35 along the opposing faces 
14a, 14b of seal bar halves 12a, 12b including 

20 disposition of epoxy within the cavities 26,37,40 
adapted to contain temperature sensor 24, heating 
element 26, and knife 20, respectively. The sensor 24, 
heating element 26, and knife 20 are then positioned 
within the respective cavities so that substantially 

25 entirely all their surfaces are in contact with the 
glue line. Epoxy 35 is also disposed between sensor 24 
and heating element 16 if separate components are used. 
The seal bar halves 12a, 12b are then brought together 
and clamped. The overall assembly is then subjected to 

30 heat (such as in an oven) to enable heat curing of the 
epoxy adhesive. 

Alternatively, heat curing of epoxy 35 may occur 
by connecting heating element 16 to a power source to 
create internal heat within the seal bar assembly, thus 
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curing the epoxy. 

It will be readily seen by one of ordinary skill 
in the art that the present invention fulfills all of 
the objects set forth above. After reading the 
5 foregoing specification, one of ordinary skill will be 
able to effect various changes, substitutions of 
equivalents and various other aspects of the invention 
as broadly disclosed herein. It is therefore intended 
that the protection granted hereon be limited only by 
10 the definition contained in the appended claims and 
equivalents thereof . 
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;. THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
■ PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1. A seal bar, comprising: 

(a) a pair of seal bar halves attached together 
along facing surfaces; 

(b) cutting knife means mounted to extend between 
5 said facing surfaces and project from the seal bar 

halves, a pair of sealing surfaces respectively formed 
on said seal bar halves and extending adjacent said 
cutting knife; 

(c) heating element means mounted between said 
10 seal bar facing surfaces for heating said cutting knife 

and sealing surfaces through said seal bar halves; and 

(d) adhesive means disposed between said facing 
surfaces for adhesively securing said halves and 
cutting knife means and heating element means together 

15 to form said seal bar. 

2. The seal bar of claim 1, wherein said seal bar 
is of unitary construction. 

3. The seal bar of claim 1, wherein said seal bar 
halves and cutting knife means and heating element 
means are connected together without screws. 

4. The seal bar of claim 1, wherein said adhesive 
means has a melting temperature greater than the 
operating temperature range of the seal bar. 

5. The seal bar of claim 4, wherein said melting 
temperature is approximately 450°F and the seal bar 
operating temperature is approximately 325°F. 
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6. The seal bar of claim 1, further comprising 
temperature sensor means mounted in said seal bar with 
said adhesive means for sensing temperature of said 
heating element means . 

7. The seal bar of claim 6, wherein said 
temperature sensor means is connected to a temperature 
controller means which maintains the operating 
temperature of the seal bar at a fixed operating 
temperature which is below the melting temperature of 
the adhesive means . 

8. The seal bar of claim 7, wherein said 
temperature controller means has a pre-set temperature 
value to prevent temperature adjustment by an operator. 

9. The seal bar of claim 6, wherein said 
temperature sensor means and said heating element means 
are thin, elongate elements. 

10. The seal bar of claim 1, wherein said 
adhesive means is an epoxy. 

11. The seal bar of claim 1, wherein said seal 
bar halves are extruded members. 

12. A seal bar, comprising: 

(a) plural bar members connected together to form 
the seal bar body, said plural bar members having 
exterior sealing surfaces; 

(b) heating element means mounted to at least one 
of said bars for heating said sealing surfaces; and 

(c) adhesive means for adhesively securing said 
bars and heating element means together. 
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13. The seal bar of claim 12, wherein said 
adhesive means is an epoxy. 

14. The seal bar of claim 13, wherein said epoxy 
is a heat cured epoxy. 

15. The seal bar of claim 12, wherein said bars 
are extruded members. 

16. The seal bar of claim 12, wherein said 
cutting knife means is disposed between the bars with 
adhesive to extend therefrom adjacent the sealing 
surfaces . 

17. The seal bar of claim 15, wherein said bars 
are extruded into a specific shape without machining. 

18. The seal bar of claim 16, further comprising 
temperature sensor means mounted in said seal bar with 
said adhesive means for sensing temperature of said 
heating element means . 

19. The seal bar of claim 17, wherein said 
specific shape is circular in plan view. 

20. The seal bar of claim 17, wherein said 
specific shape is U-shaped in plan view. 

21. The seal bar of claim 17, wherein said 
specific shape includes a curved portion in plan view. 

22. The seal bar of claim 15, wherein said bars 
are manipulated into a specific shape without 
machining. 
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